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E| Er|dq Mrydqrylf dqg Shwhu O1 Urxvvhdx

Ghfhpehu 5333
Ryhu wkh sdvw fhqwxu| wkh X1V1 qdqfldo v|vwhp kdv jurzq dqg ehfrph pruh
h!flhqw1 Grhv wkdw phdq wkdw lghdv duh ehlqj frpphufldol}hg idvwhu wkdq ehiruhB
Dssduhqwo| qrw1 Xvlqj wkuhh vhsdudwh frqfhswv ri djh/ Iljxuh 4 vkrzv wkdw frpsd0
qlhv wkdw uvw olvwhg dw wkh forvh ri wkh 4<wk fhqwxu| zhuh dv |rxqj dv wkh frpsdqlhv
wkdw duh hqwhulqj wkh Q\VH/ DPH[ dqg QDVGDT wrgd|1 Zh dujxh khuh wkdw wkh
hohfwulflw|0hud dqg wkh lqirupdwlrq0whfkqrorj| +LW, hud upv fdph lq |rxqjhu eh0
fdxvh wkh whfkqrorjlhv wkdw wkh| eurxjkw lq zhuh wrr surgxfwlyh wr eh nhsw rxw yhu|
orqj1 Wkh prgho wkdw zh xvh wr h{sodlq wklv uhvhpeohv Hgzdug F1 Suhvfrww dqg
Plfkdho Ylvvfkhu*v +4<;3, prgho ri wkh devruswlrq ri shuvrqqho/ dqg Mrydqrylf dqg
\dz Q|dunr*v +4<<9, prgho ri ohduqlqj derxw d surgxfwlrq ixqfwlrq1
Wkh jxuh vkrzv KS0owhuhg dyhudjh zdlwlqj wlphv iurp irxqglqj/ iurp uvw surg0
xfw ru surfhvv lqqrydwlrq/ dqg iurp lqfrusrudwlrq wr h{fkdqjh olvwlqj1 Lw lv edvhg xsrq
lqglylgxdo frpsdq| klvwrulhv dqg rxu h{whqvlrq ri wkh FUVS gdwdedvh iurp lwv 4<58
vwduwlqj gdwh edfn wkurxjk 4;;8 xvlqj qhzvsdshu vrxufhv1 Wkh dsshqgl{ ghvfulehv wkh
gdwd dqg phwkrgv1 Wdeoh 4 vkrzv wkh fryhudjh e| ghfdgh1 Wdeoh 5 vkrzv suh0olvwlqj
hyhqwv iru vrph ri wkh ehwwhu0nqrzq frpsdqlhv lq rxu vdpsoh1 Hyhq khuh/ wkh dyhudjh
zdlwlqj wlph wr olvwlqj lv 63 |hduv iurp irxqglqj/ 48 |hduv iurp uvw lqqrydwlrq/ dqg
47 |hduv iurp lqfrusrudwlrq1 Wkh zdlwv kdyh fohduo| vkruwhqhg/ krzhyhu/ iru pruh
uhfhqw kljk0whfk hqwudqwv1
￿Xqlyhuvlw| ri Fklfdjr dqg Qhz \run Xqlyhuvlw|/ dqg Ydqghuelow Xqlyhuvlw|1 Zh wkdqn wkh QVI
iru vxssruw/ dqg Glhjr Frplq dqg Urehuw Oxfdv iru frpphqwv1 Fkld0\lqj Fkdqj/ Mrkq Urodqg
d q gT x d q\ xs u r y l g h gu h v h d u f kd v v l v w d q f h 1
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Iljxuh 4= Zdlwlqj Wlphv wr H{fkdqjh Olvwlqj1
Wdeoh 4Qxpehu ri Ilupv lq wkh Zdlwlqj0Wlph Vdpsoh
Doo Qhz Lqfoxghg Lqfoxghg Lqfoxghg
Ghfdgh Olvwlqjv Lqfrusv Irxqglqjv 4vw Lqqryv
4;<3*v 445 85 74 8
4<33*v 445 :; 77 43
4<43*v 547 4<3 <: 47
4<53*v 878 7<5 5:6 76
4<63*v 564 4<: :; 59
4<73*v 5:4 579 <: 5;
4<83*v 587 574 :; 69
4<93*v 5/33; <97 4<; <7
4<:3*v 7/84: 4/738 595 :7
4<;3*v 9/655 <37 :<3 <3
4<<3*v 9/<63 4/79< 4/;9< 95




Key Dates in Selected Company Histories












General Electric 1878 1880 1892 1892  1892 
A T & T 1885 1892 1885 1901 1901
Detroit Edison 1886 1904 1903 1909 1909
General Motors 1908 1912 1908 1917 1917
Coca Cola 1886 1893 1919 1919 1919
Pacific Gas & Electic 1879 1879 1905 1919 1919
Burroughs/Unisys 1886 1886 1886 1924 1924
Caterpillar 1869 1904 1925 1929 1929
Kimberly-Clark 1872 1914 1880 1929 1929
Proctor & Gamble 1837 1879 1890 1929 1929
Bristol-Myers Squibb 1887 1903 1887 1929 1933
Boeing 1916 1917 1916 1934 1934
Pfizer 1849 1944 1942 1942 1944
Merck 1891 1944 1934 1946 1946
Disney 1923 1929 1940 1940 1957
Hewlett Packard 1938 1938 1947 1957 1961
Time Warner 1922 1942 1922 1964 1964
McDonalds 1948 1955 1965 1965 1966
Intel 1968 1971 1969 1972 1972
Compaq 1982 1982 1982 1983 1983
Micron 1978 1982 1978 1984 1984
Microsoft 1975 1980 1981 1986 1986
America Online 1985 1988 1985 1992 1992
Amazon 1994 1995 1994 1997 1997
E-Bay 1995 1995 1996 1998 1998
Data from Hoover's Online, Kelley (1954), and company websites.       
The first major products or innovations for the firms listed in the table are: GE 1880, Edison patents
incandescent light bulb; AT&T 1892, completes phone line from New York to Chicago; DTE 1904,
increases Detroit's electric capacity six-fold with new facilities; GM 1912, electric self-starter; Coca Cola
1893, patents soft-drink formula; PG&E 1879, first electric utility; Burroughs/Unisys 1886, first adding
machine; CAT 1904, gas driven tractor; Kimberly-Clark 1914, celu-cotton, a cotton substitute used in
WWI; P&G 1879, Ivory soap; Bristol-Myers Squibb 1903, Sal Hepatica, a laxative mineral salt; Boeing
1917, designs Model C seaplane; Pfizer 1944, deep tank fermentation to mass produce penicillin; Merck
1944, cortisone (first steroid); Disney 1929, cartoon with soundtrack; HP 1938, audio oscillator; Time-
Warner 1942, "Casablanca"; McDonalds 1955, fast food franchising begins; Intel 1971, 4004
microprocessor (8088 microprocessor in 1978); Microsoft 1980, develops DOS; Compaq 1982, portable
IBM-compatible computer; Micron 1982, computer "eye" camera; AOL 1988, "PC-Link"; Amazon 1995,
first online bookstore; E-Bay 1995, first online auction house.  L1 D prgho ri wkh zdlwlqj0wlph wr dq LSR
Iljxuh 4 vkrzv wkdw wkh up kdv lwv uvw lqqrydwlrq vrrq diwhu irxqglqj/ exw wkdw
lw wkhq wdnhv |hduv/ hyhq ghfdghv wr olvw rq d vwrfn h{fkdqjh1 Zh vkdoo lqwhusuhw
wklv ghod| dv d shulrg gxulqj zklfk wkh up dqg srvvleo| lwv ohqghuv ohduq derxw
zkdw wkhup*v rswlpdo lqyhvwphqw lv> dw wkh hqg ri wklv shulrg/ dq lqlwldo sxeolf
rhulqj +LSR, ohdgv wr dq lq x{ ri fdslwdo wkdw hqdeohv wkh up wr lpsohphqw lwv
lghd1 Ghod|lqj wkh LSR ghihuv wkh gdwh zkhq uhyhqxhv vwduw wr frph lq/ exw wklv
pd| vwloo udlvh wkh up*v qhw suhvhqw ydoxh ehfdxvh lqyhvwphqw lv luuhyhuvleoh dqg
lqirupdwlrq fdq khos wkh up dyrlg d frvwo| plvwdnh1 Lq wklv vhqvh wkh lqirupdwlrq lv
dq lqwdqjleoh lqyhvwphqw wkdw udlvhv wkh up*v h!flhqf|1
Qrz/ skdupdfhxwlfdov duh/ shukdsv/ wkh rqo| exvlqhvv lq zklfk rqh fdq vr vkduso|
vhsdudwh wkh lqirupdwlrq jdwkhulqj vwdjh iurp wkh surgxfwlrq vwdjh/ dqg hyhq wkhuh/
wkh LSR grhv qrw frlqflgh h{dfwo| zlwk wkh vwduw ri surgxfwlrq1 Hovhzkhuh/ ohduqlqj
dqg surgxfwlrq wdnh sodfh pruh ru ohvv vlpxowdqhrxvo|> wkh upv vwduwv vpdoo/ lw ohduqv
d olwwoh/ dggv fdsdflw|/ ohduqv d olwwoh pruh/ dggv pruh fdsdflw|/ fkdqjhv lwv surgxfw
d olwwoh/ qgv qhz vxssolhuv/ lqyhvwv dqg kluhv d ihz pruh shrsoh/ wkhq ohduqv d olwwoh
pruh/ dqg wkh surfhvv jrhv rq1 Wkh up ghqhv lwvhoi e| wkh lqyhvwphqwv wkdw lw
pdnhv/ dqg orvhv  h{lelolw| judgxdoo|1 Khuh zh dvvxph wkdw doo lqyhvwphqw rffxuv dw
wkh LSR gdwh/ dqg wkdw rqo| wkhq grhv wkh up vwduw wr jhqhudwh uhyhqxh1
W k hs u r g x f w l r qi x q f w l r ql v
+| '   Ew  %
2  +4,
Khuh + lv rxwsxw/  lv wkh nqrzq txdolw| ri wkh whfkqrorj|/ w lv dq xqnqrzq sdudphwhu/
dqg % lv d ghflvlrq olnh wkh vhwwlqj ri d gldo1 Wkh up qhhgv & xqlwv ri fdslwdo wr
surgxfh/ dqg/ olnh %c wklv lqyhvwphqw lv pdgh dw gdwh A:f dqg lv luuhyhuvleoh1 Zh
wklqn ri % dv ghvfulelqj wkh fkrlfh ri surgxfw/ surfhvv/ lqsxwv/ dqg vr rq/ dqg zh
wklqn ri & dv wkh frvw ri fuhdwlqj fdsdflw|/ ri dgyhuwlvlqj dqg wkh olnh1
Ehiruh lqyhvwlqj/ wkh up ohduqv derxw w e| revhuylqj vljqdov
_r| ' w_|n j0_0| iru | 5 dfcAoc +5,
zkhuh 0| lv Eurzqldq prwlrq1 Wkh frvw ri revhuylqj wkh vljqdov lv S shu xqlw ri wlph1
Ilupv glhu lq w/ zklfk lv glvwulexwhg qrupdoo| zlwk phdq 7 w dqg yduldqfh j2
w1D
7up grhv qrw nqrz lwv rzq w dqg wkh qrupdo glvwulexwlrq lv lwv sulru ryhu w1D i w h u|
shulrgv ri vljqdov jhqhudwhg e| +5,/ wkh srvwhulru yduldqfh j2















Wkh up pxvw ghflgh zkhwkhu wr hqwhu dqg/ li lw grhv/ zkhq wr lqyhvw +A,d q gz k d w
% wr fkrrvh1 Zh wdnh wkhvh ghflvlrqv xs lq uhyhuvh rughu1
Fkrrvlqj %= Rqfh vhw/ % fdqqrw eh fkdqjhg/ dqg iurp gdwh A rq/ wkh up*v rxwsxw
zloo eh frqvwdqw1 Wkh up fdqqrw ghfoduh edqnuxswf| qr pdwwhu krz odujh d plvwdnh
m%  wm lw kdv pdgh dqg/ vr/ li lw lv ulvn0qhxwudo/ lw zloo fkrrvh % wr pd{lpl}h wkh
h{shfwhg glvfrxqwhg ydoxh ri lwv rxwsxw/ o3￿.A E+/ iru zklfk wkh rswlpdo ghflvlrq lv
% ' .A Ew +7,
Vxevwlwxwlqj iurp +7, lqwr +4,/ wkh h{shfwhg olihwlph ydoxh ri wkh surmhfw dv ri gdwh |/
qhw ri lqyhvwphqw frvwv/ lv

o













Fkrrvlqj A= Qrupdol}h wkh irxqglqj gdwh wr }hur1 Wkh rswlpl}dwlrq sureohp lv
















Wkh rswlpdo A zloo qrw ghshqg rq wkh uhdol}hg vljqdov ehfdxvh wkh h{suhvvlrq iru j2
|
lq +6,/ dqg khqfh .| E+/ ghshqgv rqo| rq |/ dqg qrw rq wkh vljqdov1 Dw dq lqwhulru
rswlpxp/ wkh up htxdwhv wkh jdlqv wr zdlwlqj rq wkh ohiw0kdqg vlgh ri +:, wr wkh
vxp ri wkh iruhjrqh hduqlqjv +  j2







'   j
2
|  o& n S +:,
Vxevwlwxwlrq iurp +6, lqwr +:, iru j2
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8zklfk ghfuhdvhv zlwk S dqg  +wkh gluhfw dqg lqgluhfw frvw ri vdpsolqj, dqg lq0
fuhdvhv zlwk j2
w +wkh ljqrudqfh wkdw vdpsolqj vhuyhv wr zlsh rxw, dqg & +wkh uhvrxufhv
frpplwwhg, Lw dovr ghfuhdvhv zlwk o zkhq o lv vpdoo/ dqg lqfuhdvhv zlwk j2
0 zkhq j2
0
lv vpdoo1 Lqghhg/ dv j2
0 $ fcA W $ f1 Ilqdoo|/ iru wkh up wr zdqw wr zdlw lq wkh uvw
sodfh/ lw lv hqrxjk wkdw j2
w : 2E  o& n S1
Hqwu|=I l u p vi r uz k l f kE : f hqwhu1 Wkh pdujlqdo hqwudqw/ W/k d vE'f 1
Dvvxph wkdw
 ' 5c +<,
zkhuh 5 lv dq djjuhjdwh vkrfn/ dqg  lv surmhfw0vshflf dqg glvwulexwhg 8 E1W k h
qxpehu ri hqwudqwv lv   8 EW*5/v rw k d w5 udlvhv hqwu|1
Pdunhw0errn udwlrv= Li wkh suh0LSR frvwv duh rq wkh errnv/ wkh }hur0surw frqglwlrq
lpsolhv wkdw wkh pdunhw0errn udwlr iru wkh pdujlqdo up lv xqlw|1 D kljkhu 5 udlvhv
wkh qxpehu ri lqiudpdujlqdo upv dqg wkh pdunhw0errn udwlr ri wkh jurxs dv d zkroh1
LL1 H{sodlqlqj wkh lqyhuwhg0X vkdsh iru W
Wkh sdudphwhuv 5cj2
wc dqg & duh derxw whfkqrorj|/ zkhuhdv S dqg j2
0 duh dovr derxw
wkh qdqfldo v|vwhp1 Fdq zh jxhvv krz wkh| kdyh hyroyhgB Hohfwulflw| +4;<304<63,
dqg wkh plfurfrpsxwhu +4<:40 , zhuh whfkqrorjlhv dv zlghvsuhdg lq wkhlu hhfwv dv
zdv vwhdp1 Rqh zrxog jxhvv wkdw wkh| jdyh ulvh wr kljkhu 5*v wkdq glg wkh plggoh
ri wkh 53wk fhqwxu| zklfk zdv wkh hud ri wkh whfkqrorj|0uhqlqj lqfxpehqw1 Vlqfh
qhz whfkqrorj| lv xqidploldu/ j2
w zdv suredeo| kljk lq 4;<3 dqg 4<:4/ dqg ghfolqhg
wkhuhdiwhu1 Sk|vlfdo fdslwdo pdwwhuv ohvv wrgd| wkdq lw xvhg wr/ dqg & kdv suredeo|
ghfolqhg1 Vlqfh S prvw olnho| uh hfwv wkh iruhjrqh hduqlqjv ri wkh irxqghu dqg klv
qdqflhuv/ lw kdv suredeo| jrqh xs/ dqg j2
0 kdv suredeo| ghfolqhg vlqfh lw uh hfwv wkh
hydoxdwlyh h{shuwlvh ri wkh shrsoh pdqdjlqj wkh surmhfw lq lwv lqidqf|1
Zh vkdoo uvw frqvlghu dq h{sodqdwlrq edvhg rq 5 dorqh/ wkhq srlqw wr lwv vkruw0
frplqjv/ dqg qdoo| dvn li rwkhu sdudphwhuv pd| kdyh ydulhg lq d zd| wkdw zrxog
uhphg| wklqjv1 Dq h{sodqdwlrq edvhg rq 5 lv wkdw zkhq juhdw surmhfwv duulyh/ upv
zloo eh pruh lpsdwlhqw wr lpsohphqw wkhp/ dqg wkh| zloo olvw vrrqhu1 Wkuhh vlgh lp0
solfdwlrqv ri vxfk dq h{sodqdwlrq duh/ uvw/ wkdw pdunhw0errn udwlrv vkrxog kdyh ehhq
kljkhu lq wkrvh wzr hudv wkdq lq wkh plggoh ri wkh fhqwxu|/ vhfrqg/ wkdw wkh vpdoohu
A vkrxog kdyh ohg wr pruh plvwdnhv e| vrph upv zklfk/ zkhq frpelqhg zlwk vrph
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Ratio Market to Book
Std. Dev. Market to Book (right axis)
(left axis)
Iljxuh 5= Pdunhw wr Errn Udwlrv iru 4<<; Frpsxvwdw Ilupv1
oxfn| jxhvvhv e| rwkhu upv vkrxog kdyh ohg wr d juhdwhu glvshuvlrq ri pdunhw0wr0errn
ydoxhv iru wkh hohfwulflw| dqg wkh LW frkruwv/ dqg/ wklug/ wkdw wkh udwh ri hqwu| vkrxog
eh kljkhu lq wkh wzr frkruwv1 Iljxuh 5 dffrxqwv iru wkh udwlr ri pdunhw wr errn ydoxh
lq 4<<; e| |hdu ri h{fkdqjh olvwlqj iru wkh 9/7<7 Frpsxvwdw upv wkdw frlqflgh zlwk
rxu h{whqghg FUVS vdpsoh1 Wkh qxphudwru ri wkh udwlr lqfoxghv htxlw| fdslwdo dqg
orqj0whup ghew/ dqg wkh gdwd duh dgmxvwhg iru phujhuv zlwklq wkh vdpsoh1 Dv wkh
prgho suhglfwv/ pdunhw0wr0errn ydoxhv duh/ iru wkh prvw sduw/ kljkhu iru wkh hohfwulf0
lw| dqg LW frkruwv1 Wkh jxuh dovr vkrzv wkh zlwklq0frkruw yduldqfh ri wkhvh udwlrv
dv d sur{| iru wkh yduldqfh ri m%  wm zlwklq wkh frkruwv1 H{fhsw iru kdylqj glhuhqw
wuhqgv/ wkh wzr vhulhv orrn vlplodu/ dqg wkh fruuhodwlrq ehwzhhq wkh ghwuhqghg vhulhv
lv 31561
W k hv h u l h vl qI l j x u h5d u he d v h gr qw k hF r p s x v w d wv d p s o hz k l f kg r h vq r wl q f o x g h
doo upv olvwhg rq wkh Q\VH/ DPH[ dqg QDVGDT1 Wr frqvlghu d zlghu vdpsoh/
Iljxuh 6 vkrzv wkh shufhqw ri 4<<; pdunhw fdslwdol}dwlrq lq rxu h{whqghg FUVS
gdwdedvh dwwulexwdeoh wr hdfk hqwu| |hdu1 Wkh gdvkhg olqh lq hdfk sdqho dffrxqwv iru
:8
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Stocks and Business Debt
Total Investment
(a) unadjusted
(b) adjusted for mergers
(c) adjusted for mergers and net debt issuance
  FIGURE 3. VINTAGE COMPOSITION OF STOCKS,
BUSINESS DEBT, AND INVESTMENT IN 1998Year 

















Ratio Stocks and Debt to Investment
Entry Rate (right axis)
(left axis)
Iljxuh 7= Pdunhw Ydoxh wr Lqyhvwphqw Udwlrv e| Ylqwdjh dqg Ilup Hqwu| Udwhv1
wrwdo uhdo lqyhvwphqw e| wkh ylqwdjh ri wkdw lqyhvwphqw1 Lq Sdqho +d,/ zh xvh zdlw
wlphv iurp lqfrusrudwlrq wr olvwlqj wr vprrwk rxw vslnhv lq 4<95 dqg 4<:5 wkdw zrxog
frlqflgh zlwk wkh dgglwlrqv ri DPH[ dqg QDVGDT upv wr FUVS1 Sdqho +e, dgmxvwv
wkh jxuh iru 8/755 phujhuv dprqj olvwhg upv/ zkloh Sdqho +f, dggv uhdo qhw ghew
lvvxdqfh wr wkh vrolg olqh1 Wkh dsshqgl{ ghvfulehv wkhvh dgmxvwphqwv1
Wkh vrolg olqh lq Iljxuh 7 lv wkh udwlr ri vxuylylqj hqwu| ydoxh wr lqyhvwphqw1 Wkh
hohfwulflw| frkruwv dsshdu wr kdyh fuhdwhg ydoxh lq wrgd|*v pdunhw wkdw idu h{fhhgv
lqyhvwphqw dw wkh wlph ri wkhlu hqwu|/ wkrxjk wklv lv qrw wkh fdvh iru wkh LW frkruw1
Wkh gdvkhg olqh/ krzhyhu/ zklfk lv wkh shufhqwdjh ri hqwudqwv dprqj wkh upv lq hdfk
|hdu/ vkrzv yljrurxv hqwu| iru erwk wkh hohfwulflw| dqg LW frkruwv/ dqg wklv frqupv
wkh 5 edvhg h{sodqdwlrq1
Qrz wr vrph uhqhphqwv ri wklv h{sodqdwlrq1 Wkh pdunhw0wr0errn ydoxhv duh kljk
gxulqj wkh hohfwulfdwlrq dqg LW hudv/ exw wkh kljkhvw ydoxhv rffxu lq wkh 53*v dqg
lq wkh plgodwh *;3v/ wkdw lv/ lq wkh vhfrqg kdoi ri hdfk whfkqrorjlfdo hslvrgh1 Olnh
j2
w/ 5 lv suredeo| kljkhvw dw wkh vwduw ri d qhz whfkqrorjlfdo hud dqg wkhq/ dv wkh ehvw
<surmhfwv duh wdnhq xs/ lw suredeo| ghfolqhv/ exw vr grhv j2
w1 Li wkh ghfolqh lq wkh odwwhu
grplqdwhv wkh ghfolqh lq 5/ shukdsv rqh fdq h{sodlq wkh kljk shuirupdqfh 53 |hduv ru
pruh lqwr wkh glxvlrq surfhvv1 Wr vd| pruh derxw wklv/ rqh qhhgv d prgho lq zklfk
5 dqg j2
w duh hqgrjhqrxv1
Vxssrvh wkdw dv hohfwulflw| dqg LW djhg/ wkh ehvw surmhfwv zhuh lqghhg wdnhq xs/
dqg wkdw wkh uhvshfwlyh 5*v ihoo1 Wklv zrxog h{sodlq zk| A urvh lq wkh hduo| sduw ri wkh
53wk fhqwxu|/ exw lw zrxog qrw eh frqvlvwhqw zlwk wkh frqwlqxrxv ghfolqh lq A diwhu
wkh plg04<:3*v1 Wr h{sodlq wklv ghfolqh rqh pd| srlqw wr wkh udslg ghyhorsphqw ri
qdqfldo lqvwlwxwlrqv dqg wkh ulvh ri wkh yhqwxuh fdslwdo lqgxvwu|1 D ulvh lq S ru d idoo
lq j2
0 pd| h{sodlq sduw ri wkh ghfolqh lq A vlqfh wkh 4<:3*v/ dqg wklv olqh ri wklqnlqj
frxog eh h{soruhg ixuwkhu1 Ilqdoo|/ wkh suredeoh ghfolqh lq & pd| kdyh frqwulexwhg
wr wkh uhfhqw ghfolqh lq A
Dsshqgl{= gdwd dqg phwkrgv
Iljxuh 4/ Wdeoh 4/ Wdeoh 5= Iru 4<580<;/ olvwlqj |hduv duh wkrvh iru zklfk upv
hqwhu FUVS1 Iru 4;;804<57/ wkh| duh |hduv lq zklfk sulfhv uvw dsshdu lq wkh Q\VH
olvwlqjv ri Wkh Dqqdolvw/ Eudgvwuhhw*v/ Wkh Frpphufldo dqg Ilqdqfldo Fkurqlfoh/r u
Wkh Qhz \run Wlphv1 Wkh frpelqhg gdwdedvh ghqhv rxu vdpsoh ri 54/849 upv1
Wkh 9/56; lqfrusrudwlrqv lq Iljxuh 4 duh iurp Prrg|*v Lqgxvwuldo Pdqxdo +4<53/ 4<5;/
4<88/ 4<;3,/ Vwdqgdug dqg Srru*v Vwrfn Pdunhw Hqf|forshgld +4<;4/ 4<;;/ 5333,/ dqg
ydulrxv hglwlrqv ri Vwdqgdug dqg Srru*v Vwrfn Uhsruwv1 Wkh 6/;5: irxqglqjv duh iurp
Gxq dqg Eudgvwuhhw*v Ploolrq Groodu Gluhfwru| +5333,/ Prrg|*v/ Hwqd P1 Nhooh|
+4<87,/ dqg lqglylgxdo frpsdq| zhevlwhv1 Wkh 7;5 uvw lqqrydwlrqv zhuh rewdlqhg
e| uhdglqj frpsdq| klvwrulhv lq Krryhu*v Rqolqh +5333, dqg frpsdq| zhevlwhv1 Zh
olqhduo| lqwhusrodwh wkh vhulhv ehwzhhq plvvlqj srlqwv dqg KS0owhu ehiruh sorwwlqj1
Iljxuh 5= Errn dqg pdunhw ydoxhv lq 4<<; iru lqglylgxdo upv duh iurp Frpsxv0
wdw1 Pdunhw ydoxh lv frqvwuxfwhg dv errn ydoxh +lwhp 9, ohvv qrplqdo ydoxh ri frpprq
vwrfn +lwhp ;8, soxv pdunhw ydoxh ri frpprq vwrfn +wkh surgxfw ri lwhpv 57 dqg
58, dqg orqj0whup ghew +lwhp <,1 Wklv lpsolhv wkdw suhihuuhg vwrfnv hqwhu dw wkhlu
qrplqdo ydoxhv1 Olvwlqj |hduv duh iurp rxu h{whqghg FUVS gdwdedvh1 Zh frpsxwh
wkh yduldqfh ri wkh pdunhw0wr0errn udwlrv iru dq| |hdu zlwk wzr ru pruh vxuylylqj
hqwudqwv1 Zh djdlq lqwhusrodwh ehwzhhq plvvlqj srlqwv dqg KS0owhu1
43Iljxuh 6= Sulydwh grphvwlf lqyhvwphqw lv iurp Nhqgulfn +4<94, iru 4;;804<86/
dqg iurp wkh Qdwlrqdo Lqfrph dqg Surgxfw Dffrxqwv wkhuhdiwhu1 DPH[ upv hqwhu
FUVS lq 4<95 dqg QDVGDT upv lq 4<:51 Vlqfh QDVGDT upv wudghg ryhu0wkh0
frxqwhu ehiruh 4<:5 dqg DPH[*v suhghfhvvru +wkh Qhz \run Fxue H{fkdqjh, gdwhv
edfn wr dw ohdvw 4<3;/ zh dgmxvw wkh fdslwdol}dwlrqv lq Sdqho +d, iru vslnhv lq 4<95 dqg
4<:5 e| uh0dvvljqlqj wkh fdslwdo wr dq dssur{lpdwlrq ri wkh wuxh hqwu| |hduv1 Zh
gr wklv e| xvlqj Vwdqgdug dqg Srru*v Vwrfn Uhsruw dqg Vwrfn Pdunhw Hqf|forshgld wr
rewdlq lqfrusrudwlrq |hduv iru 44: ri wkh 5:7 vxuylylqj QDVGDT upv wkdw hqwhuhg
FUVS lq 4<:5 dqg iru <3: ri wkh 8/546 upv wkdw hqwhuhg QDVGDT wkhuhdiwhu1 Zh
wkhq xvh wkh vdpsoh glvwulexwlrq ri glhuhqfhv ehwzhhq lqfrusrudwlrq dqg olvwlqj |hduv
ri wkh srvw04<:5 hqwudqwv wr dvvljq wkh fdslwdo ri wkh 4<:5 hqwudqwv lqwr surshu LSR
|hduv1 4617( ri wkh vxuylylqj 4<<; fdslwdo fdq eh dwwulexwhg wr 4<:5 hqwudqwv/ exw qrw
doo hqwhuhg FUVS yld QDVGDT1 Zh wkhuhiruh dvvxph wkdw wkh dyhudjh shufhqwdjh ri
4<<; fdslwdo dwwulexwhg wr wkh |hduv 4<9<04<:4 +41:(, hqwhuhg FUVS lq 4<:5 wkurxjk
Q\VH ru DPH[/ ohdylqj wkh glhuhqfh ri 441:( wr uh0glvwulexwh1 Zh xvh d vlplodu
surfhgxuh iru wkh 4<95 DPH[ hqwudqwv1
Wkh phujhu dgmxvwphqw lq Sdqho +e,/ dv zhoo dv wkdw lq Iljxuh 5/ gudzv xsrq
vhyhudo vrxufhv1 FUVS lwvhoi lghqwlhv :/788 upv wkdw h{lw e| phujhu ehwzhhq 4<59
dqg 4<<;/ exw olqnv rqo| 6/7;; ri wkhp wr dftxluhuv1 Xvlqj wkh Gluhfwru| ri Revrohwh
Vhfxulwlhv dqg Suhglfdvwv I)V Lqgh{ ri Frusrudwh Fkdqjh/ krzhyhu/ zh irxqg dftxlu0
huv iru 6/979 +<41<(, ri wkh xqolqnhg phujhuv/ ri zklfk 4/;36 zhuh lq FUVS1 Zh dovr
h{dplqhg phujhuv iru 4;<804<63 lq wkh pdqxidfwxulqj dqg plqlqj vhfwruv iurp zrun0
vkhhwv xqghuo|lqj Udosk O1 Qhovrq +4<8<,/ dqg iru 4;;80<7 iurp wkh qdqfldo qhzv
lq zhhno| lvvxhv ri wkh Frpphufldo dqg Ilqdqfldo Fkurqlfoh1 Zh wkhq uhfxuvlyho|
wudfhg wkh phujhu klvwru| ri hyhu| 4<<; FUVS up dqg lwv wdujhwv/ dssruwlrqlqj wkh
4<<; fdslwdo ri wkh vxuylyru wr lwv rzq hqwu| |hdu dqg wkrvh ri lwv phujhu sduwqhuv
xvlqj wkh vkduh ri frpelqhg ydoxh dwwulexwdeoh wr hdfk lq wkh |hdu ehiruh wkh phujhu1
Sdqho +f, dgmxvwv iru wkh dqqxdo fkdqjh lq X1V1 exvlqhvv ghew/ ghqhg dv wkh
pdunhw ydoxh ri frusrudwh erqgv dqg frpphufldo dqg lqgxvwuldo edqn ordqv Iru
4<780<;/ errn ydoxhv duh iurp wkh Iorz ri Ixqgv +Wdeoh O17 olqhv 8 dqg 9,1 Iru 4;;80
4<77/ wkh errn ydoxh ri rxwvwdqglqj frusrudwh erqgv lv iurp Z1 Eudggrfn Klfnpdq
+4<85,/ dqg wkdw ri edqn ordqv lv iurp Doo Edqn Vwdwlvwlfv dqg wkh Klvwrulfdo Vwdwlvwlfv
44ri wkh Xqlwhg Vwdwhv1 Vlqfh wkh odvw wzr vrxufhv uhsruw Mxqh 63 jxuhv/ zh dyhudjh
dfurvv |hduv iru frqvlvwhqf| zlwk wkh fdohqgdu0|hdu edvlv ri wkh Iorz ri Ixqgv1D i w h u
udwlr0vsolflqj wkhvh frpsrqhqwv lqwr d frqwlqxrxv vhulhv/ zh frqyhuw wr pdunhw ydoxhv
xvlqj wkh dyhudjh dqqxdo |lhogv rq Prrg|*v DDD0udwhg frusrudwh erqgv iru 4<4<0<;
dqg Klfnpdq*v kljk judgh erqg |lhogv/ zklfk olqh xs suhflvho| zlwk Prrg|*v/ iru
4<3304;1 Zh xvh |lhogv rq kljk0judgh lqgxvwuldo erqgv iurp Plowrq Iulhgpdq dqg
Dqqd M1 Vfkzduw} +4<;5, iru 4;;80<<1 Wr ghwhuplqh pdunhw ydoxh/ zh ohw o| eh wkh












Zh fkrrvh B ' 43( wr dssur{lpdwh wkh jurzwk ri qhz ghew soxv uhwluhphqwv ri rog
ghew/ dqg pxowlso| wkh errn ydoxh ri rxwvwdqglqj ghew e| wkh udwlr
oW
|
o| wr rewdlq lwv
pdunhw ydoxh1
Iljxuh 7= Wkh vrolg olqh lv wkh udwlr ri vxuylylqj hqwu| ydoxh wr lqyhvwphqw lq Sdqho
+f, ri Iljxuh 61 Wkh qxpehuv ri hqwudqwv dqg olvwhg upv ghslfwhg e| wkh gdvkhg olqh
duh iurp rxu h{whqghg FUVS gdwdedvh1 Zh KS0owhu erwk vhulhv ehiruh sorwwlqj1
45Uhihuhqfhv
^4` Doo0edqn vwdwlvwlfv/ Xqlwhg Vwdwhv1 Zdvklqjwrq/ GF= Erdug ri Jryhuqruv ri wkh
Ihghudo Uhvhuyh V|vwhp/ 4<8<1
^5` Wkh dqqdolvw= d pdjd}lqh ri qdqfh/ frpphufh/ dqg hfrqrplfv1 Qhz \run= Wkh
Qhz \run Wlphv Fr1/ 4<4604<58/ ydulrxv lvvxhv1
^6` Dqqxdo jxlgh wr vwrfnv= gluhfwru| ri revrohwh vhfxulwlhv1 Mhuvh| Flw|/ QM= Ilqdq0
fldo Lqirupdwlrq Lqf1/ 53331
^7` Eudgvwuhhw*v1 Qhz \run= Eudgvwuhhw Fr1/ 4;;804<58/ ydulrxv lvvxhv1
^8` Wkh frpphufldo dqg qdqfldo fkurqlfoh1 4;;804<58/ ydulrxv lvvxhv1
^9` Frpsxvwdw gdwdedvh1 Qhz \run= Vwdqgdug dqg Srru*v Frusrudwlrq/ 53331
^:` FUVS gdwdedvh1 Fklfdjr= Xqlyhuvlw| ri Fklfdjr Fhqwhu iru Uhvhdufk rq Vhfxul0
wlhv Sulfhv/ 4<<<1
^;` G)E ploolrq groodu gluhfwru|1 Ehwkohkhp/ SD= Gxq dqg Eudgvwuhhw/ Lqf1/ 53331
^<` Iorz ri ixqgv dffrxqwv/ Irxuwk Txduwhu 4<<<1 Zdvklqjwrq/ GF= Erdug ri Jry0
huqruv ri wkh Ihghudo Uhvhuyh V|vwhp/ 53331
^43` Iulhgpdq/ Plowrq> dqg Dqqd M1 Vfkzduw}1 Prqhwdu| wuhqgv lq wkh Xqlwhg Vwdwhv
dqg wkh Xqlwhg Nlqjgrp1 Fklfdjr= Xqlyhuvlw| ri Fklfdjr Suhvv/ 4<;51
^44` Klfnpdq/ Z1 Eudggrfn1 Wuhqgv dqg F|fohv lq Frusrudwh Erqg Ilqdqflqj1
Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk +Qhz \run/ Q\, Rffdvlrqdo Sdshu Qr1
6:/ 4<851
^45` Krryhu*v rqolqh= wkh exvlqhvv qhwzrun1 Dxvwlq/ W[= Krryhu*v/ Lqf1/ 53331
^46` Mrydqrylf/ Er|dq> dqg \dz Q|dunr1 Ohduqlqj e| Grlqj dqg wkh Fkrlfh ri Whfk0
qrorj|1 Hfrqrphwulfd/ Qryhpehu 4<<9/ 97+9,/ ss1 45<<046431
^47` Nhooh|/ Hwqd P1 Wkh exvlqhvv irxqglqj gdwh gluhfwru|1 Vfduvgdoh/ Q\= Prujdq
dqg Prujdq/ 4<871
46^48` Nhqgulfn/ Mrkq1 Surgxfwlylw| wuhqgv lq wkh Xqlwhg Vwdwhv1 Sulqfhwrq/ QM=
Sulqfhwrq Xqlyhuvlw| Suhvv/ 4<941
^49` Prrg|*v lqgxvwuldo pdqxdo1 Qhz \run/ Q\= Prrg|*v Lqyhvwruv Vhuylfh/ 4<53/
4<5;/ 4<88/ 4<;31
^4:` Qhovrq/ Udosk O1 Phujhu pryhphqwv lq Dphulfdq lqgxvwu|/ 4;<804<891 Sulqfh0
wrq/ QM= Sulqfhwrq Xqlyhuvlw| Suhvv/4<8<1
^4;` Wkh Qhz \run wlphv1 Qhz \run= Wkh Qhz \run Wlphv Fr1/ 4;<:04<5;/ ydulrxv
lvvxhv1
^4<` Suhglfdvwv I)V lqgh{ ri frusrudwh fkdqjh1 Fohyhodqg/ RK= Suhglfdvwv Lqf1/
4<9<04<<51
^53` Suhvfrww/ Hgzdug F1> dqg Plfkdho Ylvvfkhu1 Rujdql}dwlrq Fdslwdo1 Mrxuqdo ri
Srolwlfdo Hfrqrp|/ Mxqh 4<;3/ ;;+6,/ ss1 7790941
^54` Vwrfn pdunhw hqf|forshgld1 Qhz \run/ Q\= Vwdqgdug dqg Srru*v Frusrudwlrq/
4<;4/ 4<;;/ 53331
^55` Vwrfn uhsruwv1 Qhz \run/ Q\= Vwdqgdug dqg Srru*v Frusrudwlrq/ ydulrxv lvvxhv1
^56` X1V1 Exuhdx ri wkh Fhqvxv/ Ghsduwphqw ri Frpphufh1 Klvwrulfdo vwdwlvwlfv ri wkh
Xqlwhg Vwdwhv/ frorqldo wlphv wr 4<:31 Zdvklqjwrq/ GF= Jryhuqphqw Sulqwlqj
R!fh/ 4<:81
47